[G-protein-coupled muscarinic acetylcholine receptor activation up-regulates Bcl-2 and phospho-bad via Ras-ERK-1/2 signaling pathway].
Activation of G-protein coupled muscarinic acetylcholine receptors and MAPKs/ERK-1/2 has been found to inhibit neural cell apoptosis and promote neural cell survival. Bcl-2 protein family also plays an important role in regulating neural cell apoptosis and survival. However, signaling pathways coupling muscarinic receptors to Bcl-2 family remains to be elucidated. In the present study, it was found that carbachol not only activated MEK/ERK-1/2 signaling pathways, but also increased the expression levels of Bcl-2 and phospho-Bad proteins in human neuroblastoma SH-SY5Y cells. These effects were blocked by a muscarinic receptor antagonist (atropine) and a MEK inhibitor(PD98059) and were significantly attenuated by a Src family kinases inhibitor(PP1) and a PKC inhibitor (bisindolymaleimide-I), but were not influenced by a G(i/o)-uncoupling reagent (pertussin toxin) and a PI-3 kinase inhibitor (wortmannin). Furthermore, carbachol also stimulated Bcl-2 promoter-driven luciferase gene expression in transfected SH-SY5Y cells. Co-transfection of Ras or Raf dominant negative mutants with the pBcl-2-Luc plasmid abolished carbachol s effects. These data suggested that muscarinic acetylcholine receptors regulated the expression of Bcl-2 protein family by Ras-ERK-1/2 signaling pathway involving the pertussin toxin-insensitive G-proteins, PKC and Src.